[Effect of high-dose methotrexate on cerebral metabolic rate of glucose in rats and children with acute lymphoblastic leukemia].
For assessment of high-dose methotrexate (HD-MTX) neurotoxicity, regional cerebral metabolic rates of glucose (rCMRGlu) in rats and children with acute lymphoblastic leukemia were measured. rCMRGlu in rats receiving HD-MTX (300 or 600 mg/kg) was measured using 14C-deoxyglucose and autoradiographic technique. CMRGlu of the whole brain after HD-MTX was reduced by 31% on the average (p less than 0.01). CMRGlu of cerebral cortex was reduced more than that of white matter. Eight children with ALL (mean age 9.6 years) were studied using 18F-fluorodeoxyglucose and positron emission tomography before and after HD-MTX (200 mg/kg or 2,000 mg/M2) therapy. Although no patients clinically showed any neurological abnormalities during HD-MTX therapy, CMRGlu of the whole brain after HD-MTX was reduced by 21% on the average (p less than 0.05). Reduction rates of rCMRGlu after HD-MTX therapy were correlated with both total doses of intrathecal MTX (r = 0.717, p less than 0.05) and total doses of systemic HD-MTX (r = 0.784, p less than 0.05). The reduction rate of CMRGlu of cerebral cortex, particularly frontal and occipital cortex, was greater than either that of basal ganglia or white matter. It is suggested that measurement of rCMRGlu after HD-MTX is useful for detecting accumulated neurotoxicity of MTX.